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© Transducer-protector device for biomedical haemodialysis lines. 



© Transducer-protector device (1) for biomedical 
haemodialysis lines, comprising a body of moulded 
plastic material having a first tubular connector of the 
female Luer Lock type (2) with a conical inner sur- 
face (4) and an outer threading (3) and a second 
tubular connector (33), provided with respective first 
and second radial flanges (7, 10) for their mutual 
permanent sealed connection and between which a 
filtering membrane of permeable material (12) is 
interposed. The female Luer Lock connector (2) with 
the respective outer threading (3) is entirely formed 
W of a material having higher elasticity characteristics 
^ and is fixedly coupled to the respective radial flange 
00 (7) by overmoulding. 
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The present invention is related to transducer- 
protector devices for biomedical haemodialysis 
lines, of the type comprising a body of moulded 
plastic material having a first tubular connector of 
the Luer Lock female type with a conical inner 
surface and an outer threading, intended to be 
connected to a tube of a haemodialysis equipment, 
a second tubular connector coaxial to the first 
tubular connector, said first and second tubular 
connectors being provided with respective first and 
second annular radial flanges for their mutual per- 
manent sealed connection, and a filtering mem- 
brane made of a permeable material and defining 
an anti-contamination sterile barrier transversally 
interposed between said first and second tubular 
connectors and having a peripheral edge clamped 
between said radial flanges. 

Transducer-protector devices of the above-re- 
ferenced type constitute essential elements in 
biomedical haemodialysis lines which put the dia- 
lysis equipment in connection with the patient. The 
primary function of the transducer element in the 
dialysis equipment is to continously monitor the 
patient's blood pressure. The protection function 
consists of providing a sterile barrier protecting the 
operators, the dialysis equipment and the patient 
from risks of contamination by virus-infected blood, 
both in liquid state and in aerosolized state, as well 
as to filter out any particles which might be con- 
tained in an air stream possibly fed back to the 
equipment for its blast cleaning. 

Traditionally the body of the transducer device 
is made of a high resistance and high rigidity 
plastic material, normally polycarbonate, so as to 
stand sterilization operations (normally vapour 
and/or gamma rays sterilization or the like) before 
the device is put on the market. Since normally the 
connection between the first tubular connector and 
the haemodialysis equipment tube is performed 
through a male Luer connector made of metal 
(normally stainless steel) of that tube, there is the 
risk of a non perfectly hermetic connection, actually 
deriving from the high stiffness of the material of 
which the first tubular connector is traditionally 
made. As a matter of fact, even the smallest im- 
perfection in the female and male Luer Lock cou- 
pling may result in a leakage of fluid from the 
connection and, therefore, in a consequent error in 
the measurement of the patient's blood pressure. 

A solution to this problem consists of manufac- 
turing the conical inner surface of the Luer Lock 
connector with a material having elasticity char- 
acteristics higher than those of the body of the 
device, for instance polyester or similar less rigid 
plastic materials, providing an insert of this material 
co-axially arranged within the first tubular connector 
and mechanically secured thereto, for instance by 
means of a forced fit or similar retaining systems. 



Such a solution has been for example proposed by 
the same Applicant in Italian patent application no. 
TO93A000368 (unpublished at the priority date of 
the present application). 

5 The object of the present invention is to pro- 

vide an improved solution to the above referenced 
problem, of a more simple and economical con- 
struction and also functionally superior. 

According to the invention, this object is 

70 achieved by virtue of the fact that the entire first 
Luer Lock connector along with the outer threading 
thereof is constituted by said material having supe- 
rior elasticity characteristics, and is provided with 
an axially inner attachment part fixedly coupled by 

75 overmoulding onto a complementary axially outer 
attachment part of the respective first radial flange. 

This solution can be obtained in a simple and 
economical way through an insert-moulding meth- 
od, introducing into a mould the radial flange made 

20 for instance of polycarbonate, over which the fe- 
male Luer Lock connector, for instance made of 
polyester, is then moulded. 

Moreover the construction of the invention en- 
ables providing a female Luer Lock connector 

25 which is sufficiently flexible, and thus adapted to fit 
to the different male Luer connectors of the 
haemodialysis equipment, which may also be su- 
perficially damaged, so as to guarantee a perfect 
tightness under pressure and thus improving oper- 

30 ative functionality of the device. This positive effect 
is further enhanced due to the fact that also the 
outer threading of the female Luer Lock connector 
is, as pointed out, made of the same more resilient 
material, which ensures a more effective coupling 

35 with the corresponding inner threading of the male 
Luer connector. 

According to an other aspect of the invention, 
said first and second radial flanges conveniently 
have respective peripheral edges coupled one with- 

40 in the other, and the peripheral edge of said sec- 
ond radial flange is formed with angularly offset 
outer projections shaped so as to define grasping 
surfaces only in the direction of rotation corre- 
sponding to unscrewing of said first Luer Lock 

45 connector. 

Due to this feature easier unscrewing of the 
transducer-protector device relative to male Luer 
connectors is accomplished, owing to the fact that 
the handgrip defined by the outermost perimetral 

50 edge provided with said projections prevents that 
an excessive screwing torque be applied, ensuring 
on the contrary effective grasp and thus application 
of a high torque during unscrewing. 

The two radial flanges are advantageously pro- 

55 vided with respective annular front retaining sur- 
faces for the peripheral edge of the filtering mem- 
brane. 
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The filtering membrane is thus welded between 
two materials which are perfectly compatible with 
each other, so as to obtain an optimum rigidity of 
the connection and enabling the membrane itself to 
constantly operate under the best conditions. 

The invention is also directed to a method for 
the manufacturing of such a transducer-protector 
device. 

The invention will now be disclosed in detail 
with reference to the annexed drawings, purely 
provided by way of non limiting example, in which: 

- figure 1 is a diagrammatic perspective view 
of a transducer-protector device according to 
the invention, and 

- figure 2 is a partially axiaily sectioned and 
enlarged view of the transducer-protector de- 
vice. 

Referring to the drawings, reference numeral 1 
generally designates a tranducer-protector device 
according to the invention, for use with biomedical 
haemodialysis lines. 

The transducer-protector device 1 comprises a 
first tubular connector 2, intended to be connected 
in use to a tube of a haemodialysis apparatus, and 
a second tubular connector 33 intended to be con- 
nected in use to a patient undergoing 
haemodialysis. 

The first tubular connector is formed by a 
single piece of relatively elastic, flexible and soft 
plastic material, for instance polyester, with an out- 
er threading 3 and a conical inner surface 4 diverg- 
ing towards the free end of the connector 2. The 
connector 2 is thus of the female Luer Lock type, 
and is adapted for coupling thereof to a connector 
of the Luer Lock male type associated to a tube of 
a haemodialysis equipment. 

The radially inner end of the connector 2 is 
formed with a radial-axial attachment element 5 
which is permanently and rigidly secured, following 
an overmoulding process, to an axial attachment 
appendage 6 of a first annular radial flange 7 made 
of a moulded plastic material which is more rigid 
and resistant than the material of the tubular con- 
nector 2, and which is normally polycarbonate. 

The annular flange 7 has a circular shape and 
the outer perimetral edge 8 thereof is axiaily bent 
and is engaged beneath a corresponding peri- 
metral edge 9 of a second radial annular flange 10, 
which is also made of a rigid and resistant plastic 
material, normally polycarbonate. The peripheral 
edges 8 and 9 of the two flanges 7 and 10 are 
permanently and sealingly connected to each oth- 
er, for instance by means of ultrasonic welding. 

The second tubular connector 33, which is 
coaxial to the first tubular connector 2, is made 
integral with the radial flange 10 and is also pro- 
vided with a conical inner surface 11 diverging 
outwardly. 
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Reference numeral 12 indicates a filtering 
membrane made of a permeable material and de- 
fining an anti-contamination sterile barrier radially 
interposed between the tubular connectors 2 and 

s 33. The membrane 12 is clamped along its outer 
peripheral edge between corresponding front 
clamping surfaces 13 and 14 of the two radial 
flanges 7 and 10. 

As clearly depicted in figure 1, the peripheral 

70 edge 9 of the annular flange 10 is outerly formed 
with angularly offset projections 15 defining grasp- 
teeth surfaces 16 only in the direction of rotation 
corresponding to unscrewing of the Luer Lock con- 
nector 2. 

75 As previously pointed out, manufacturing of the 
transducer-protector device 1 is carried out firstly 
by moulding the radial flange 7 and the radial 
flange 10 with the second tubular connector 33. 
Subsequently the radial flange 7 is inserted within 

20 a mould for moulding thereover of the first tubular 
connector 2, and then the two flanges 7 and 10 are 
permanently secured to each other, following inter- 
position of the filtering membrane 12 therebetween, 
by means of ultrasonic welding. 

25 The construction employing the less stiff and 

more resilient material of the female Luer Lock 
connector 2 in its entirety, i.e. both of the inner 
Luer cone 4 and of the outer threading 3, enables 
in use the transducer-protector device according to 

30 the invention to be perfectly adaptable to any Luer 
Lock male connectors of haemodialysis equipment, 
so as to guarantee in any case a total fluid-tight 
connection under pressure. Moreover, as explained 
in the above, unscrewing of the transducer-protec- 

35 tor device relative to the Luer Lock male connector 
is made more convenient by virtue of both flexibil- 
ity of the outer threading 3 of the tubular connector 
2, and of the shape of the peripheral grasp projec- 
tions 15, which does not allow application of an 

40 excessive screwing torque and ensures on the con- 
trary an efficient grip during unscrewing. 

Naturally the details of constructions and the 
embodiments may be widely varied with respect to 
what has been disclosed and illustrated, without 

45 thereby departing from the scope of the present 
invention, such as defined in the appended claims. 

Claims 

so 1. A transducer-protector device (1) for biomed- 
ical haemodialysis lines, comprising a body of 
moulded plastic material having a first tubular 
connector of the Luer Lock female type (2) 
with a conical inner surface (4) and an outer 

55 threading (3), intended to be connected to a 

tube of a haemodialysis equipment, and a sec- 
ond tubular connector (33) coaxial to the first 
tubular connector (2), said first and second 
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connectors (2, 33) being provided with respec- 
tive first and second radial annular flanges (7, 
10) for their mutual permanent sealed connec- 
tion, and a filtering membrane (12) made of a 
permeable material and defining an anti-con- 5 
tamination sterile barrier transversally inter- 
posed between said first and second tubular 
connectors (2, 33) and having a peripheral 
edge clamped between said radial flanges (7, 
10), and wherein said conical inner surface (4) w 
of the first tubular connector (2) is made of a 
material having superior elasticity characteris- 
tics than those of the second connector (33), 
characterized in that the entire first Luer Lock 
connector with the outer threading (3) thereof 75 
is constituted by said material having superior 
elasticity characteristics, and is provided with 
an integral axially inner attachment part (5) 
fixedly coupled by overmoulding onto a com- 
plementary axially outer attachment part (6) of 20 
the respective first radial flange (7). 

2. Transducer-protector device according to claim 
1, characterized in that said first and second 
radial flanges (7, 10) have respective periph- 25 
eral edges (8, 9) coupled one within the other, 

and in that the peripheral edge (9) of said 
second flange (10) is formed with angularly 
spaced outer projections (15) shaped so as to 
define grasping surfaces (16) only in the direc- 30 
tion of rotation corresponding to unscrewing of 
said first Luer Lock connector (2). 

3. Transducer-protector device according to claim 

1 or claim 2, characterized in that said first and 35 
second radial flanges (7, 10) have respective 
annular front retaining surfaces (13, 14) for the 
peripheral edge of the filtering membrane (12). 

4. A method for the manufacturing of a trans- 40 
ducer-protector device (1) for biomedical 
haemodialysis lines, comprising a body of 
moulded plastic material having a first tubular 
connector of the Luer Lock female type (2) 

with a conical inner surface (4) and an outer 45 
threading (3), intended to be connected to a 
tube of a haemodialysis equipment, and a sec- 
ond tubular connector (33) coaxial to the first 
tubular connector (2), said first and second 
connectors (2, 33) being provided with respec- 50 
tive first and second radial annular flanges (7, 
10) for their mutual permanent sealed connec- 
tion, and a filtering membrane (12) made of a 
permeable material and defining an anti-con- 
tamination sterile barrier transversally inter- 55 
posed between said first and second tubular 
connectors (2, 33) and having a peripheral 
edge clamped between said radial flanges (7, 



10), characterised in that it comprises the fol- 
lowing steps: 

- forming said first radial flange (7) and a 
first axial attachment appendage (6) in- 
tegral therewith by moulding of a first 
relatively rigid plastic material, 

- forming said second tubular connector 
(33) and the respective second radial 
flange (10) integral therewith by mould- 
ing of the same first relatively rigid plas- 
tic material, 

- forming said first tubular connector (2) 
with the outer threading (3) thereof and a 
second axial attachment appendage (5) 
integral therewith by moulding of a sec- 
ond relatively soft plastic material, while 
said second axial attachment appendage 
(5) is moulded over said first axial attach- 
ment appendage (6), 

- permanently welding said first and sec- 
ond flanges (7, 10) to each other after 
interposing said membrane (12) there- 
between. 

5. A method according to claim 4, wherein said 
second radial flange (10) is formed with an- 
gularly spaced outer projections (15) shaped 
so as to define grasping surfaces (16) only in 
the direction of rotation corresponding to un- 
screwing of said first Luer Lock connector (2). 

6. A method according to claim 4 or 5, wherein 
said first and second radial flanges (7, 10) are 
formed with respective annular front retaining 
surfaces (13, 14) for the peripheral edge of the 
filtering membrane (12). 
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